Feasibility study on long-term continuous ethanol production from cassava supernatant by immobilized yeast cells in packed bed reactor.
In this study, yeast cell immobilization was carried out in a packed bed reactor (PBR), to investigate the effects of the volumetric capacity of carriers as well as the different fermentation modes on fuel ethanol production. An optimal volumetric capacity of 10 g/L was found to obtain a high cell concentration. The productivity of immobilized cell fermentation was 16% higher than that of suspended-cell fermentation in batch and it reached a higher value of 4.28 g/L/h in repeated batches. Additionally, using this method the ethanol yield (95.88 %) was found to be higher than that of other tested methods , due to low concentrations of residual sugars and free cells. Continuous ethanol production using four bioreactors showed a higher productivity (9.57 g/L/h) and yield (96.96%) with an ethanol concentration of 104.65 g/L obtained from 219.42 g/L of initial total sugar at a dilution rate of 0.092 h-1. Additionally, we reversed the substrate-feed flow directions in the in-series bioreactors, to keep the cells at their highest activity and to extend the length of continuous fermentation. Our study demonstrates an effective way for ethanol production with a new immobilized approach and that by switching the flow directions traditional continuous fermentation can be greatly improved; having practical and broad implications in industrial applications.